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 Abstract 
Objectives: The aim of the study was to determine the expression of VEGF (vascular endothelial growth factor) 
isoforms and their receptors in uterine myomas. 
Material and methods: The study included 40 women with myomas of reproductive age and 40 perimenopausal 
women (the study group). Myometrial samples (the control group) were taken from 10 women undergoing 
hysterectomy for ovarian tumors and 10 older women undergoing hysterectomy for uterine prolapse. 
Results: A signiﬁcantly increased expression of VEGF-A has been found in myomas, both small and large, in the 
younger women, which may by a sign of increased angiogenesis and intensive tumor growth. In perimenopausal 
women, the increase of VEGF expression was observed only in the endothelium and vascular smooth muscle. 
Conclusion: An important conclusion of this study is that angiogenesis is independent of myoma size, which may 
suggest intensive tumor growth and the related increased angiogenesis. High expression of VEGF-A and VEGF-R1 
receptors in large myomas can probably cause malignant transformation and more extensive growth, regardless 
of patient age.
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 Streszczenie        
Cel pracy: Celem pracy było próba określenia ekspresji izoform VEGF (ang. vascular endothelial growth factor) 
i ich receptorów w mięśniakach macicy.
Materiał i Metody: Badania przeprowadzono na 40 chorych z mięśniakami w wieku rozrodczym i 40 chorych 
z mięśniakami w okresie okołomenopauzalnym. Grupę kontrolną stanowiły próby pobrane od 10 kobiet poddanych 
histerektomii z powodu guzów jajnika i 10 starszych kobiet poddanych histerektomii po wypadnięciu macicy.
Wyniki: Stwierdzono statystycznie wyższą ekspresję VEGF-A w komórkach mięśniaków małych i dużych u kobiet 
młodych. Może to skazywać na zwiększoną angiogenezę, a  co za tym idzie wzmożony wzrost guza. U kobiet 
w wieku okołomenopauzalnym wzrost ekspresji VEGF stwierdzono jedynie w śródbłonku i mięśniówce naczyń.
Wniosek: Ważnym podsumowaniem tej pracy, jest stwierdzenie, że angiogeneza jest niezależna od wielkości 
mięśniaka. Można zatem wnioskować, że wzmożony wzrost guza związany jest ze zwiększoną angiogenezą. 
Wysoka ekspresja VEGF-A  i  receptora VEGF-R1 w  mięśniakach dużych, może być powiązana ze wzrostem 
złośliwości komórek i ich intensywnym rozwojem niezależnie od wieku kobiety.
 Słowa kluczowe: VEGF /  / macica / 	
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Figure 1. Immunohistochemical staining of uterine samples from reproductive (A)–(C) and perimenopausal age women (D)–(F) with rabbit anti-VEGF-A polyclonal antibodies. 
(A), (D) myometrium of control groups; (B), (E) small myomas; (C), (F) large myomas. Magniﬁcation 200x. 
 
Figure 2. Optical density of the reaction product for VEGF-A, depending on myoma 
size and patient age. 
The letters indicate statistically signiﬁcant changes at p<0.05 between: 
b - the control group and any type of myomas for reproductive age women, 
d - the control group and any type of myomas for perimenopausal women. 
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Figure 4. Optical density of the reaction product for VEGF-A, depending on myoma 
size and patient age. 
The letters indicate statistically signiﬁcant changes at p<0.05 between: 
a - control groups, 
b - the control group and any type of myomas for reproductive age women, 
c - small and large myomas in reproductive age women, 
d - the control group and any type of myomas in perimenopausal women,  
e - small and large myomas in perimenopausal women, 
g - large myomas in both age groups.
 
Figure 3. Immunohistochemical staining of uterine samples from reproductive (A)–(C) and perimenopausal age women (D)–(F) with mouse anti-VEGF-B monoclonal 
antibodies. (A), (D) myometrium of control groups; (B), (E) small myomas; (C), (F) large myomas. Magniﬁcation 200x.
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Figure 5. Immunohistochemical staining of uterine samples from reproductive (A)–(C) and perimenopausal age women (D)–(F) with goat anti-VEGF-C polyclonal antibodies. 
(A), (D) myometrium of control groups; (B), (E) small myomas; (C), (F) large myomas. Magniﬁcation 200x.
 
Figure 6. Optical density of the reaction product for VEGF-C, depending on myoma 
size and patient age. 
The letters indicate statistically signiﬁcant changes at p<0.05 between: 
a - control groups, 
b - the control group and any type of myomas for reproductive age women, 
c - small and large myomas in reproductive age women, 
d - the control group and any type of myomas in perimenopausal women,  
e - small and large myomas in perimenopausal women, 
g - large myomas in both age groups.
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Figure 7. Immunohistochemical staining of uterine samples from reproductive (A)–(C) and perimenopausal age women (D)–(F) with rabbit anti-VEGF-D polyclonal antibodies. 
(A), (D) myometrium of control groups; (B), (E) small myomas; (C), (F) large myomas. Magniﬁcation 200x.
 
Figure 8. OOptical density of the reaction product for VEGF-D, depending on 
myoma size and patient age. 
TThe letters indicate statistically signiﬁcant changes at p <0.05 between: 
a - control groups, 
b - the control group and any type of myomas for reproductive age women, 
g - large myomas in both age groups.
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Figure 9. Immunohistochemical staining of uterine samples from reproductive (A)–(C) and perimenopausal age women (D)–(F) with rabbit anti-VEGF-R1 polyclonal antibodies. 
(A), (D) myometrium of control groups; (B), (E) small myomas; (C), (F) large myomas. Magniﬁcation 200x.
 
Figure 10. Optical density of the reaction product for VEGF-R1, depending on 
myoma size and patient age. 
The letters indicate statistically signiﬁcant changes at p<0.05 between: 
a - control groups, 
b - the control group and any type of myomas for reproductive age women, 
c - small and large myomas in reproductive age women, 
e - small and large myomas in perimenopausal women.
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Figure 11. Immunohistochemical staining of uterine samples from reproductive (A)–(C) and perimenopausal age women (D)–(F) with rabbit anti-VEGF-R2 polyclonal 
antibodies. (A), (D) myometrium of control groups; (B), (E) small myomas; (C), (F) large myomas. Magniﬁcation 200x.
 
Figure 12. Optical density of the reaction product for VEGF-R2, depending on 
myoma size and patient age. 
The letters indicate statistically signiﬁcant changes at p<0.05 between: 
d - the control group and any type of myomas in perimenopausal age women, 
f - small myomas in both age groups, 
g - large myomas in both age groups.
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Figure 13. Immunohistochemical staining of uterine samples from reproductive (A)–(C) and perimenopausal age women (D)–(F) with rabbit anti-VEGF-R3 polyclonal 
antibodies. (A), (D) myometrium of control groups; (B), (E) small myomas; (C), (F) large myomas. Magniﬁcation 200x.
 
Figure 14. Optical density of the reaction product for VEGF-R3, depending on 
myoma size and patient age. 
The letters indicate statistically signiﬁcant changes at p<0.05 between: 
a - control groups, 
b - the control group and any type of myomas for reproductive age women, 
f - small myomas in both age groups, 
g - large myomas in both age groups.
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